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(54) Automatic analyzer and support system therefor 


(57) An automatic analyzer has a plurality of analyt- 
ical units (3A to 3G) to which analysis items are allo- 
cated. When necessity of execution of calibration or 
accuracy management occurs, a display block relating 
to an occurrence cause among a plurality of display 
blocks (401 to 404, 501 to 503) on a state inspection 
screen flickers. When a receiving button (405 to 408, 

FIG.1 


505 to 507) corresponding to the flickering display block 
is instructed, the related analysis item name and analyt- 
ical unit name are displayed in the display area (410. 
510) and calibration or accuracy management is exe- 
cuted. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to an automatic ana- 
lyzer for analyzing components of a biological sample 
and a support system therefor and relates to effective 
operation and management of calibration and accuracy 
management in the automatic analyzer. 

DESCRIPTION OF THE RELATED ART 

In an automatic analyzer for analyzing components 
of a biological sample such as blood or urine using a 
reagent, it is necessary to execute calibration which is 
calibration curve quality control and accuracy manage- 
ment for keeping the automatic analyzer in the satisfac- 
tory state at the beginning of analysis start, or every 
predetermined time decided depending on each rea- 
gent during analysis, or when necessary during analy- 
sis. 

Calibration is executed using a reference sample in 
the concentration predetermined according to each 
analysis item. Accuracy management is executed using 
a control sample in the concentration predetermined 
according to each analysis item. Calibration and accu- 
racy management have a reliable time according to 
each analysis item respectively. Therefore, when this 
reliable time elapses, it is necessary to execute calibra- 
tion or accuracy management once again. If, when cali- 
bration or accuracy management is executed, the result 
is not within the predetermined range, it is decided as a 
failure and it is necessary to execute calibration or accu- 
racy management once again. Even when a reagent is 
taken out from a new reagent bottle in each analysis 
item, it is necessary to execute calibration once again. 

USA Patent 4678755 instructs an automatic chem- 
ical analyzer which can execute calibration. This prior 
art can store the calibration time interval for each analy- 
sis item and display alarm data on the display unit by the 
control means for an analysis item for which the reliable 
time of a calibration curve elapses. When the calibration 
menu screen is outputted on the display unit r a list of all 
analysis items handled by the analyzer is displayed and 
an alarm symbol is assigned only to analysis items 
among them for which the reliable time elapses. 

On the other hand, Japanese Patent Application 
Laid-Open 7-92171 instructs a transfer system for 
arranging a plurality of analyzers along the container 
transfer line and distributing containers in a number 
according to the analytical capacity of each analyzer 
sequentially to a plurality of analyzers. However, this 
prior art describes nothing regarding calibration and 
accuracy management. 

The equipment described in Japanese Patent 
Application Laid-Open 7-921 71 is effective in analysis of 


many samples, though extremely many analysis item 
kinds are handled. Therefore, when using an automatic 
analyzer having a plurality of analytical units in the 
same way as with that in Japanese Patent Application 
5 Laid-Open 7-92171, if the method described in USA 
Patent 4678755 is applied as it is, the operation for per- 
forming calibration or accuracy management will be 
complicated. 

w SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
automatic analyzer for easily notifying to an operator 
that necessity of execution of calibration or accuracy 

15 management occurs in each of a plurality of analytical 
units and allowing each analytical unit to accurately exe- 
cute calibration or accuracy management and a support 
system therefor. 

Another object of the present invention is to provide 

20 a storage medium storing an operation program for 
allowing an automatic analyzer to execute calibration or 
accuracy management. 

Still another object of the present invention is to 
provide an automatic analyzer having a constitution for 

25 supplying samples in the known concentration to be 
used for calibration or accuracy management repeat- 
edly to a plurality of analytical units. 

A further object of the present invention is to pro- 
vide an automatic analyzer operation method for easily 

30 executing calibration or accuracy management when 
efficiently operating a plurality of analytical units in an 
analyzer. 

The automatic analyzer support system on the 
basis of the present invention is applied to an automatic 
35 analyzer in which a plurality of analytical units are 
arranged along the transfer line. This support system 
has a display request means for a state inspection 
screen of calibration or accuracy management, a 
screen display means for displaying a state inspection 
40 screen having a plurality of classification captions 
installed in correspondence to classification of a plural- 
ity of states relating to calibration or accuracy manage- 
ment and an instruction button for instructing display of 
detailed information corresponcfing to each classifica- 
45 tion caption in association with the display request, and 
a control means for controlling, when an instruction is 
outputted by the instruction button, so as to display the 
analysis item name of the corresponding state and the 
analytical unit name for executing calibration or accu- 
se racy management of the corresponding analysis item 
on the state inspection screen. 

In a desirable embodiment of the present invention, 
when a state corresponding to one of a plurality of clas- 
sification captions occurs, the display state of the corre- 
55 sponding classification caption is changed. If. when an 
occurrence of two or more states requiring calibration or 
accuracy management for the same analysis item is 
informed by two or more classification captions, the cal- 
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ibration or accuracy management corresponding to one 
classification caption is executed, the information by the 
residual other classification captions is canceled. 

The automatic analyzer on the basis of the present 
invention has a plurality of analytical units arranged 
along the transfer line for transferring samples, and is 
structured so that samples stop at the analytical unit 
selected according to the analysis item via the transfer 
line, and includes a specific sample rack for holding 
specific samples to be measured repeatedly at the pre- 
determined interval, a rack standby unit for allowing the 
specific sample rack to stand by and sending the spe- 
cific sample rack toward the transfer line in correspond- 
ence to execution of calibration or accuracy 
management, and a control means for controlling the 
operation of the transfer line so as to allow the specific 
sample rack taken out from the predetermined position 
on the rack standby unit to stop at the analytical unit 
requiring calibration or accuracy management via the 
transfer line and then to return the specific sample rack 
to the predetermined position on the rack standby unit. 

The automatic analyzer operation method on the 
basis of the present invention is a method for allocating 
the same specif ic analysis item to two or more analytical 
units respectively, receiving an instruction for executing 
calibration or accuracy management when a state 
requiring calibration or accuracy management for the 
automatic analyzer occurs, and executing calibration or 
accuracy management for the specific analysis item on 
the basis of the execution instruction by two or more 
analytical units respectively 

Brief Description of the Drawings 

Fig. 1 is a drawing showing a rough constitution of 
an automatic analyzer of an embodiment of the present 
invention. 

Fig. 2 is a drawing for explaining an example of the 
analyzer of a dispenser system in the embodiment 
shown in Fig. 1. 

Fig. 3 is a drawing for explaining an example of the 
analyzer of a pipetter system in the embodiment shown 
in Fig. 1. 

Fig. 4 is a drawing for explaining the calibration sup- 
port screen of the present invention. 

Fig. 5 is a drawing for explaining the accuracy man- 
agement support screen of the present invention. 

Fig. 6 is a flow chart showing the outline of opera- 
tion of the support system of the present invention. 

Fig. 7 is a flow chart showing the calibration preset- 
ting process of the support system of the present inven- 
tion. 

Fig. 8 is a flow chart showing the calibration preset- 
ting process of the support system of the present inven- 
tion. 

Fig. 9 is a flow chart showing the calibration failure 
recovery process of the support system of the present 
invention. 


Fig. 10 is a flow chart showing the accuracy man- 
agement presetting process of the support system of 
the present invention. 

Fig. 1 1 is a flow chart showing the accuracy man- 
s agement presetting process of the support system of 
the present invention. 

Fig. 12 is a flow chart showing the accuracy man- 
agement failure recovery process of the support system 
of the present invention. 
w Fig. 13 is a flow chart showing the analysis monitor 
process of the support system of the present invention. 

Fig. 14 is a flow chart showing the accuracy man- 
agement reliable time-over recovery process of the sup- 
port system of the present invention. 
15 Fig. 1 5 is a flow chart showing the calibration relia- 
ble time-over recovery process of the support system of 
the present invention. 

Fig. 16 is a flow chart showing the change over 
recovery process of the support system of the present 
20 invention. 

Fig. 17 is a flow chart showing the calibration exe- 
cution instruction process of the support system of the 
present invention. 

Fig. 18 is a flow chart showing the accuracy man- 
25 agement execution instruction process of the support 
system of the present invention. 

Fig. 19 is a drawing for explaining the structure of 
data to be stored by the support system of the present 
invention. 

30 Fig. 20 is a drawing for explaining the mutual rela- 
tionship of data to be stored by the support system of 
the present invention. 

Fig. 21 is a drawing for explaining the mutual rela- 
tionship of data to be stored by the support system of 
35 the present invention. 

Fig. 22 is a drawing for explaining an example of the 
display screen to be displayed by the support system of 
the present invention. 

40 DESCRIPTION OF PREFERRED EMBODIMENTS 

The embodiments of the present invention will be 
explained with reference to Figs. 1 to 22. 

Firstly, the constitution of an example of an auto- 
45 matic analyzer to which the present invention is applied 
will be explained. 

Fig. 1 is a schematic block diagram of an automatic 
analyzer which can analyze serum, blood plasma, or 
urine as a biological sample. In the automatic analyzer 
so shown in Fig. 1 , an analyzer for supplying a reagent by 
a dispenser system as shown in Fig. 2 and an analyzer 
for supplying a reagent by a pipetter system as shown in 
Fig. 3 coexist The analyzers 3A, 3F, and 3G shown in 
Fig. 1 are analyzers of a dispenser system which has a 
55 fixed analytical channel and a plurality of reagent dis- 
charge nozzles specialized for each reagent. The ana- 
lyzers 3B, 3C, 3D, and 3E are analyzers of a pipetter 
system in which the analytical channel is not fixed and 
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accessed at random and a reagent is pipetted accord- 
ing to the analysis item one after another by one rea- 
gent pipetting nozzle. 

In Fig. 1, the analytical units 3A to 3G for analyzing 
serum have sampling lines 4A to 4G which are transfer 
paths having a function lor positioning the racks such as 
patient sample racks 1 , reference sample racks 74, and 
control sample racks 77 which are fetched from a main 
transfer line 20 at the sampling position and then return- 
ing them to the main transfer line 20, identification infor- 
mation readers 51 to 57 installed in correspondence 
with each sampling line for reading identification infor- 
mation of the racks and identification information of 
each sample container on the racks, reaction units 5A to 
5Q for promoting a reaction between a patient sample, 
or a reference sample, or a control sample and a rea- 
gent according to the analysis item in a reaction con- 
tainer and measuring a reaction sample, for example, 
optically and a reagent feeder respectively Reagent 
feeders 26, 27, 28, and 29 of each analyzer are of a 
pipetter system and reagent feeders 32, 33, and 34 are 
of a dispenser system. 

A rack sender 17 for patient samples has an area 
for setting many patient sample racks 1 and a sending 
mechanism for sending the patient sample racks 1 to 
the main transfer line 20 one by one. A rack collector 18 
has an area for collecting the patient sample racks 1 
housing samples analyzed by one analytical unit and an 
aligning mechanism for arranging the sample racks in 
order. A temporary storage unit 22 stores the patient 
sample racks 1 in which samples are sampled by the 
analyzers temporarily until measured results are output- 
ted, sends the sample racks so as to transfer by the 
main transfer line 20 once again via a return line 25 
when re-examination becomes necessary, and sends 
the sample racks to the rack collector 1 8 when re-exam- 
ination is not necessary 

A standby unit 70 for a specific sample rack to be 
used repeatedly like a reference sample rack and a con- 
trol sample rack has an ID identification unit 71 for read- 
ing identification information of the reference sample 
racks 74 and the control sample racks 77 inputted from 
a rack inlet 75 by an operator, a means for transferring 
the reference sample racks 74 and the control sample 
racks 77 whose identification information is read by the 
rack ID identification unit 71 to a rotor 76, the rotor 76 for 
holding the reference sample racks 74 and the control 
sample racks 77 which are transferred, a sensor 72 for 
detecting the holcfing positions of the reference sample 
racks 74 and the control sample racks 77 on the rotor 
76. and a drive means 73 for rotating the rotor 76. When 
execution of calibration is instructed by a whole control 
computer 40, the rotor 76 is rotated by the drive means 
73, and the racks 74 housing containers of a reference 
sample in the known concentration including the analy- 
sis item are positioned at a sending path 80, and the ref- 
erence sample racks 74 pulled out from the 
predetermined position of the rotor 76 are sent toward 
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the main transfer line 20 via the sending path 80. 

The main transfer line 20 allows the reference sam- 
ple racks 74 to stop selectively at the analytical unit 
requiring calibration for the analysis item. The sampling 

5 mechanism of the corresponding analytical unit pipettes 
a predetermined amount of reference sample into the 
reaction container of the analytical unit from the refer- 
ence sample racks. 

When execution of accuracy management is 

10 instructed by the whole control computer 40, the rotor 
76 is rotated by the drive means 73 in the same way and 
then the racks 77 housing control samples including the 
analysis item necessary for execution of the accuracy 
management are sent so as to be transferred by the 

15 main transfer line 20. The reference sample racks 74 
finishing sampling for calibration and the control sample 
racks 77 finishing sampling for accuracy management 
are transferred to the main transfer line 20 from the 
sampling lines 4A to 4G of the corresponding analytical 

20 unit, then transferred to the standby unit 70 via the 
return line 25, and housed at the original holding posi- 
tion on the rotor 76. The housed racks 74 and 77 stand 
by in the rotor 76 until an instruction of calibration or 
accuracy management is outputted thereafter. The 

25 standby unit 70 is kept at the predetermined tempera- 
ture so as to prevent the reference sample and control 
samples from degradation. A constitution using the rotor 
76 is used here. However, another constitution using a 
holding means of an elevator type instead of a rotor may 

so be used. 

A controller has the whole control computer 40, 
computers 6A to 6G on the analytical unit side installed 
in correspondence with each analytical unit, and a 
floppy disk memory 41 which is an external storage unit 

35 of a medium portable type. The computers 6A to 6G on 
the analytical unit side take partial charge of processing 
of an output signal from a photometer of each analytical 
unit. The whole control computer 40 connected to those 
computers 6A to 6G controls the operation of each ana- 

40 lytical unit, the operation of the rack transfer system, 
and the operation of a necessary portion in the system 
and executes operations and control which are neces- 
sary for various information processes. The partial 
charge of the role between the computers is not limited 

45 to it but can be changed to various conditions according 
to the necessity of the constitution or it is also possible 
to make the computers on the analytical unit side 
unnecessary using only the whole control computer 40. 
The whole control computer 40 is equipped with a stor- 

so age part 45 and an operator console 42 for data input, a 
CRT 43 which is a display unit for displaying information 
on the screen, and a printer 44 for outputting measured 
results are connected to it. As a storage part 45, for 
example, a built-in hard disk can be used. 

55 A program is installed in each computer before- 
hand. Each computer executes processes such as con- 
trol according to the installed program. The program is 
supplied, for example, in the state that it is stored in a 
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storage medium such as a floppy disk, CD-ROM, and 
others. As a program, in addition to the control program 
for executing analysis, the program for supporting the 
operation of analysis of the present invention and others 
are installed. 

The patient sample rack 1, for example, as shown in 
the example of Fig. 2, comprises a box-shaped con- 
tainer retainer in which a plurality of, for example, five 
patient sample containers 2 housing patient samples 
are loaded. However, various shapes other than this 
shape can be used. The reference sample racks 74 and 
the control sample racks 77, for example, as shown in 
the example of Fig. 2, also comprise a box-shaped con- 
tainer retainer in which a plurality of, for example, five 
reference sample containers 78 housing a reference 
sample or five control sample containers 79 housing 
control samples are loaded respectively. However, vari- 
ous shapes other than this shape can be used. On the 
outer walls of the patient sample racks 1 , the reference 
sample racks 74, and the control sample racks 77, an 
identification information medium showing rack identifi- 
cation information is installed respectively and on the 
outer walls of the patient sample containers 2, the refer- 
ence sample containers 78, or the control sample con- 
tainers 79. an identification information medium 
showing inner solution identification information is 
installed respectively. As these identification information 
media, bar code labels or magnetic recording media are 
used. Each bar code label installed on the patient sam- 
ple racks 1 , the reference sample racks 74, and the con- 
trol sample racks 77 has the rack number and sample 
kind information. Each bar code installed on the patient 
sample containers 2 has information regarding each 
sample, for example, the reception number, reception 
year, month, and day, patient name, patient number, 
sample kind, and sample request analysis item. The ref- 
erence sample containers 78 or the control sample con- 
tainers 79 have information regarding each reference 
sample or control sample, for example, the reference 
sample name or control sample name, ID, and manufac- 
turing lot number. 

An identification information reader 50 shown in 
Fig. 1 inputs read results of the identification information 
(bar code) of a rack and sample container before trans- 
fer by the main transfer line 20 to the computer 40. An 
identification information reader 58 installed in the tem- 
porary storage unit 22 transfers, when a rack enters or 
comes out from the temporary storage unit 22, the bar 
codes of the rack and sample container to the whole 
computer 40. In this case, the rack means the patient 
sample rack 1. the reference sample rack 74, or the 
control sample rack 77. In this case, the sample con- 
tainer means the sample container 2, the reference 
sample container 78. or the control sample container 
79. 

On reagent bottles 12, 12A, and 12B for various 
analysis items to be housed in the reagent feeders of 
the analytical units 3A to 3G, reagent identification infor- 


mation is displayed on their outer walls by bar codes. 
Reagent identification information has the reagent man- 
ufacturing lot number, reagent bottle size, usable rea- 
gent amount, reliable term, sequence number different 

5 for each bottle, and analysis item code. Such reagent 
identification information is read by a bar code reader 
and is associated with each of the analytical units 3A to 
3G and the setting position of each reagent bottle in the 
reagent feeder, the maximum number of analyses of the 

to reagent calculated from the usable sample amount and 
the amount of one pipetting, the kind of analysis item, 
and the analytical unit number housing the reagent are 
registered in the storage part 45. 

The main transfer line 20 is equipped with the 

is patient sample racks 1 , a transfer belt on which the ref- 
erence sample racks 74 or the control sample racks 77 
are loaded, and a belt drive motor (both are not shown 
in the drawing) and controlled by the controller so as to 
continuously transfer the patient sample racks 1 and the 

20 reference sample racks 74 or the control sample racks 
77 to the desired position. The sampling lines 4A to 4G 
can transfer the transfer belt intermittently so as to stop 
the racks at the rack pull-in position, pipetting position, 
and rack sending position. The patient sample racks 1 

25 and the reference sample racks 74 or the control sam- 
ple racks 77 to be transferred by the main transfer line 
20 are transferred along the line of analytical units, 
stopped in front of the analytical unit specified by the 
controller, and transferred to the rack pull-in position of 

30 the sampling line by a rack transfer mechanism (not 
shown in the drawing) immediately. They are pipetted by 
a pipetter which will be described later at the pipetting 
position. The patient sample racks 1 and the reference 
sample racks 74 or the control sample racks 77 for 

35 which the pipetting operation ends are transferred onto 
the main transfer line 20 from the rack sending position 
of the sampling line by the rack transfer mechanism. As 
a rack transfer mechanism, a transfer robot having a 
rack holding arm or a mechanism having a push lever 

40 for pushing racks from one of the main transfer line and 
the sampling line to the other is used. 

A constitution example of an analytical unit of the 
dispenser system will be explained by referring to Fig. 2. 
The reaction unit 5A of the analytical unit 3A has two 

45 reaction container lines having light transmissible reac- 
tion containers 46a concentric-circularly and a multi- 
wavelength photometer 15a for separating light trans- 
mitted through the reaction container^ 46a from a light 
source 14a for each reaction container line and receiv- 

so ing a plurality of wave lengths. So as to act on each 
reaction container line, in the neighborhood of the reac- 
tion unit 5A, a pipetter 48a having a pipette nozzle con- 
nected to a sample pipetter pump 47a. a first reagent 
nozzle group retainer 64 and a second reagent nozzle 

55 group retainer 66 which are connected to a reagent dis- 
penser pump 60. a first stirrer 65. a second stirrer 67, 
and a reaction container cleaning mechanism 19a are 
arranged. In a reagent refrigerator 62, reagent bottles 
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1 2 of a first reagent and a second reagent (only for nec- 
essary analysis items) are arranged and cooled to a 
predetermined temperature. A reagent sample in each 
reagent bottle 12 is supplied to the corresponding rea- 
gent discharge nozzle on the reaction container line 
from the reagent dispenser pump 60 via a tube. In this 
case, a dispenser system reagent feeder 32 of the ana- 
lytical unit 3A shown in Fig. 1 includes the reagent dis- 
penser pump 60 shown in Fig. 2, the reagent 
refrigerator 62 having many reagent bottles 12, the first 
reagent nozzle group retainer 64, and the second rea- 
gent nozzle group retainer 66. 

Each patient sample rack 1 supplied from the rack 
sender 1 7 is transferred by the main transfer line 20 and 
moved to the sampling line 4A of the analyzer 3A when 
an analysis processor by the analytical unit 3 A is neces- 
sary. For a patient sample on the patient sample rack 1 
reaching the pipetting position, a predetermined 
amount is pipetted into the reaction container 46a by the 
pipette nozzle of the pipetter 48a. Into this reaction con- 
tainer 46a, the reagent corresponding to the analysis 
item is discharged at the predetermined position on the 
reaction container line and the reaction proceeds. After 
a lapse of the predetermined time, the optical character- 
istics of the reaction sample in the reaction container 
46a are measured by the multi-wavelength photometer 
15a. A signal outputted from the multi-wavelength pho- 
tometer 15a is subjected to the processing of a loga- 
rithm converter 30a and an analog-digital converter 31a 
under the control by the computer 6A on the analytical 
unit side and sent to the whole control computer 40. 

Each reference sample rack 74 supplied from the 
standby unit 70 is transfened by the main transfer line 
20 and moved to the sampling line 4A of the analytical 
unit 3A when calibration of the analytical unit 3A is nec- 
essary. In this case, calibration means an operation for 
measuring a sample (reference sample) in the known 
concentration and creating a calibration curve. 

For the reference sample on the reference sample 
rack 74 reaching the pipetting position, a predetermined 
amount is pipetted into the reaction container 46a by the 
pipette nozzle of the pipetter 48a. Into this reaction con- 
tainer 46a, the reagent corresponding to the analysis 
item is discharged at the predetermined position on the 
reaction container line and the reaction proceeds. After 
a lapse of the predetermined time, the optical character- 
istics of the reaction sample in the reaction container 
46a are measured by the multi-wavelength photometer 
15a. 

A signal outputted from the multi -wavelength pho- 
tometer 15a is subjected to the processing of the loga- 
rithm converter 30a and the analog-digital converter 
31a under the control by the computer 6 A on the analyt- 
ical unit side. On the basis of this data, a formula of cal- 
ibration curve is obtained and a calibration curve is 
created by the computer 6A, and success or failure of 
the calibration is decided, and the success or failure is 
sent to the whole control computer 40. In this case, suc- 


cess of calibration means that a calibration curve is cre- 
ated and the created calibration curve is not deviated 
greatly from the past calibration curve obtained empiri- 
cally and failure of calibration means that a calibration 

5 curve is not created or the created calibration curve is 
greatly deviated from the past calibration curve 
obtained empirically. The computer 6A on the analytical 
unit side is provided with data of a calibration curve 
empirically obtained in the past and data regarding the 

w deviation tolerance and decides success or failure of 
calibration on the basis of this data. 

It is also possible that the computer 6A on the ana- 
lytical unit side does not decide success or failure of cal- 
ibration and sends information regarding the obtained 

is formula of calibration curve to the whole control compu- 
ter 40 and the whole control computer 40 is provided 
with data of a calibration curve empirically obtained in 
the past and data regarding the deviation tolerance and 
decides success or failure of calibration on the basis of 

20 this data. 

Each control sample rack 77 supplied from the 
standby unit 70 is transferred by the main transfer line 
20 and moved to the sampling line 4A of the analytical 
unit 3A when accuracy management of the analytical 

25 unit 3A is necessary. In this case, accuracy manage- 
ment means an operation for measuring a sample (con- 
trol sample) in the known concentration and decides 
whether the measured result is within the predeter- 
mined range and then check whether the automatic 

30 analyzer and reagent are kept in the satisfactory state. 
For the control sample on the control sample rack 
77 reaching the pipetting position, a predetermined 
amount is pipetted into the reaction container 46a by the 
pipette nozzle of the pipetter 48a. Into this reaction con- 

35 taiher 46a, the reagent corresponding to the analysis 
item is discharged at the predetermined position on the 
reaction container line and the reaction proceeds. After 
a lapse of the predetermined time, the optical character- 
istics of the reaction sample in the reaction container 

40 46a are measured by the multi-wave length photometer 
15a. 

A signal outputted from the multi-wave length pho- 
tometer 15a is subjected to the processing of the loga- 
rithm converter 30a and the analog-digital converter 

45 31a under the control by the computer.6A on the analyt- 
ical unit side. On the basis of this data, success or fail- 
ure of the accuracy management is decided by the 
computer 6A on the analytical unit side. In this case, 
success of accuracy management means the status 

so that accuracy is measured and the measured accuracy 
is kept at the predetermined accuracy. Failure of accu- 
racy management means the status that accuracy is not 
measured or the measured accuracy is not kept at the 
predetermined accuracy The decided success or failure 

55 of accuracy management is sent to the whole control 
computer 40. 

It is also possible that the computer 6A on the ana- 
lytical unit side does not decide success or failure of 
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accuracy management and sends only information as to 
whether measurement can be made or not and informa- 
tion of measured values when measurement can be 
made to the whole control computer 40 and the whole 
control computer 40 decides success or failure of accu- s 
racy management. 

The analytical units 3F and 3G of the dispenser 
system also have the same constitution as that of the 
analytical unit 3A. 

Next, a constitution example of an analytical unit of 10 
the pipetter system will be explained by referring to Fig. 
3. In the reaction containers 46b arranged in the reac- 
tion unit 5B of the analytical unit 3B, the reaction of a 
sample and reagent regarding the predetermined anal- 
ysis item proceeds. The patient sample racks 1 moved is 
to the sampling line B (Fig. 1) from the main transfer line 
20 are positioned at the pipetting position, and the 
instructed sample is sampled by the pipette nozzle of 
the pipefter 48b, and a predetermined amount of sam- 
ple is discharged to the reaction containers 46b. The 20 
pipetter 48b has a pipetter pump 47b. The reaction unit 
5B is kept at a constant temperature (for example, 
37°C) by a constant temperature sample supplied from 
a constant temperature oven 10. 

The pipetter system reagent feeder 26 of the ana- 25 
lytical unit shown in Fig. 3 has two reagent disks 26A 
and 26B for the first reagent and the second reagent. 
For the reagent bottles 12A and 12B containing various 
reagents prepared for many kinds of analysis items, 
reagent identification information is displayed on their 30 
outer walls by bar codes. When the reagent bottles 1 2 A 
and 12B are loaded on the reagent disks 26A and 26B, 
the reagent identification information of the reagent bot- 
tles are read by bar code readers 23A and 23B and the 
information is registered in the storage part 45 together 35 
with the set positions of the reagent bottles on the rea- 
gent disks, the corresponding analysis items, and the 
analytical unit numbers where the reagent bottles are 
set. Reagent pipetters 8A and 8B have reagent pipetter 
pumps 11 connected to the pipette nozzles which can 40 
swing and move up and down. 

The line of the reaction container 46b in which the 
patient sample is pipetted is rotated and moved, and a 
predetermined amount of reagent sample is sucked into 
the reaction container by the reagent pipetter 8A from 45 
the reagent bottle 12A positioned at the reagent suction 
position according to the kind of analysis item, and the 
first reagent is discharged into the reaction container 
46b at the reagent addition position. The content is 
stirred by a stirring mechanism 13A at the stirring posi- so 
tion. and then the reaction container line is moved sev- 
eral times, and when the reaction container 46b 
reaches the second reagent addition position, the rea- 
gent pipetter 8B sucks the reagent sample from the rea- 
gent bottle 12B positioned at the reagent suction ss 
position according to the analysis item and discharges 
the reagent into the reaction container. Then, the con- 
tent of the reaction container is stirred by a stirring 
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mechanism 13B. Thereafter, accompanying rotation 
and transfer of the reaction container line, the reaction 
container 46b passes luminous flux from a light source 
14b and light transmitted the reaction sample of the 
reaction container 46b is detected by a multi-wave 
length photometer 15b. 

A signal with the wave length corresponding to the 
analysis item is processed by a logarithm converter 30b 
and an analog-digital converter 31b which are control- 
led by the computer 6B on the analytical unit side and 
the digital signal is sent to the whole control computer 
40. The measured reaction container 46b is cleaned by 
a cleaning mechanism 19b and used once again. 

When calibration of the analytical unit 3B is neces- 
sary, the reference sample racks 74 are moved to the 
sampling line 4B of the analytical unit 3B. The reference 
sample racks 74 are positioned at the pipetting position, 
and the instructed reference sample is sampled by the 
pipette nozzle of the pipetter 48b, and a predetermined 
amount of reference sample is discharged to the reac- 
tion containers 46b. The reaction of this reference sam- 
ple proceeds in the same way as the reaction of the 
aforementioned patient sample. A signal with the wave 
length of the reaction sample is processed by the loga- 
rithm converter 30b and the analog-digital converter 
31b which are controlled by the computer 6B on the 
analytical unit side. On the basis of this data, a formula 
of calibration curve is obtained and a calibration curve is 
created by the computer 6B on the analytical unit side, 
and success or failure of the calibration is decided, and 
the success or failure is sent to the whole control com- 
puter 40. The computer 6B on the analytical unit side is 
provided with data of a calibration curve empirically 
obtained in the past and data regarding the deviation 
tolerance and decides success or failure of calibration 
on the basis of this data. 

It is also possible that the computer 6B on the ana- 
lytical unit side does not decide success or failure of cal- 
ibration and sends information regarding the obtained 
formula of calibration curve to the whole control compu- 
ter 40 and the whole control computer 40 is provided 
with data of a calibration curve empirically obtained in 
the past and data regarding the deviation tolerance and 
decides success or failure of calibration on the basis of 
this data. 

When accuracy management of the analytical unit 
3B is necessary, the control sample racks 77 are moved 
to the sampling line 4B of the analytical unit 3B. The 
control sample racks 77 are positioned at the pipetting 
position, and the instructed control sample is sampled 
by the pipette nozzle of the pipetter 48b. and a predeter- 
mined amount of control sample is discharged to the 
reaction containers 46b. The reaction of this control 
sample proceeds in the same way as the reaction of the 
aforementioned patient sample. 

A signal with the wave length of the reaction sample 
is processed by the logarithm converter 30b and the 
analog-digital converter 31b which are controlled by the 
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computer 6B on the analytical unit side. On the basis of 
this data, whether the predetermined accuracy is Kept in 
the computer 6A on the analytical unit side is decided 
and the result is sent to the whole control computer 40. 

It is also possible that the computer 6 A on the ana- 
lytical unit side does not decide whether the predeter- 
mined accuracy is kept and sends only the measured 
values to the whole control computer 40 and the whole 
control computer 40 decides whether the predeter- 
mined accuracy is kept. 

The analytical units 3C. 3D, and 3E have the same 
constitution as that of the analytical unit 3B. 

Next the operation of the equipment of the embod- 
iment shown in Fig. 1 will be explained. 

Before the sample racks 1 are set in the rack 
sender 17 and before the reference sample racks 74 
and the control sample racks 77 are set in the standby 
unit 70, the analysts item for which an examination 
instruction is requested for each sample from a request 
source is registered in the whole control computer 40 
from the operator console 42 together with each sample 
number beforehand. The analytical condition informa- 
tion of. each analysis item, information on calibration, 
and information on accuracy management are stored 
on the floppy disk memory 41 . The analytical condition 
information to be shared by a plurality of analytical units 
when the same analysis item is allocated to two or more 
analytical units includes a reagent to be used, a wave 
length to be measured by a photometer, a sample sam- 
pling amount, and others. 

Information on calibration includes the calibration 
time interval, calibration execution format (reference 
sample to be used or calibrator), calibration curve creat- 
ing method, information on the calibration curve toler- 
ance, calibration execution conditions (in what case 
calibration is to be executed), and others. Information 
on accuracy management includes the accuracy man- 
agement time interval, accuracy management execu- 
tion format (control sample to be used), calibration 
curve creating method, information on the accuracy 
management tolerance, accuracy management execu- 
tion conditions (in what case accuracy management is 
to be executed), and others. Among them, the calibra- 
tion curve creating method, information on the calibra- 
tion curve tolerance, and information on the accuracy 
management tolerance are also stored in a storage 
means (not shown in the drawing) of the computers 6A 
to 6G on the analytical unit side. 

Among the analytical condition information, infor- 
mation stored in correspondence with each reagent bot- 
tle includes the necessary number of reagents from the 
first reagent to the fourth reagent, the code of each rea- 
gent bottle in a 5-digrt numeral, the pipetting amount of 
each reagent, the number of tests capable of analysis 
per each reagent bottle, and others. 

When reagent bottles are housed in the reagent 
feeders 26 to 29 and 32 to 34 of the analytical units 3A 
to 3G. the reagent identification information of each rea- 


gent bottle is associated with the analytical unit number 
and registered in the whole control computer 40. In this 
case, in a plurality of analyzers of the same group han- 
dling the same sample kind, a reagent for the same kind 

5 of analysis item is housed. In this case, it is assumed 
that a serum sample is handled by all the analytical 
units 3A to 3G. Among them, in the reagent feeder 32 of 
the analytical unit 3A, for example, the reagent bottles 
for GOT and GPT which are liver function examination 

70 items having a large number of sample requests and 
calcium, UA. and BUN which are emergency examina- 
tion items are housed. In the reagent feeder 26 of the 
analytical unit 3B, for example, the reagent bottles for 
GOT and GPT which are liver function examination 

15 items and other analysis items having a small number of 
examination requests are housed. In the reagent feeder 
27 of the analytical unit 3C, for example, the reagent 
bottles for calcium, UA, and BUN which are emergency 
examination items and other analysis items having a 

20 small number of examination requests are housed. 
Therefore, the liver function examination items can be 
analyzed by the two analytical units of 3A and 3B. The 
emergency examination items can be analyzed by the 
two analytical units of 3 A and 3C. Housing a reagent for 

25 what analysis item duplicatedly in how many analytical 
units is decided by an operator according to the actual 
situation of the examination room of each institution. 

When the reagent bottles 12, 12A, and 12B are 
housed in the reagent feeders, the reagent identification 

30 information installed in each reagent bottle is read, and 
the information which is already registered as analytical 
condition information is searched using each reagent 
bottle code as a key, and the analysis item correspond- 
ing to the reagent bottle, the bottle size, the number of 

35 tests capable of analysis, and the reagent bottle set 
position are correlated with each other and registered in 
the whole control computer 40. At the same time, the 
maximum analyzable count on the basis of the total 
number of reagent bottles for the same kind of analysis 

40 item in a plurality of analytical units which can analyze 
the same kind of analysis item is also registered and 
displayed on the CRT 43 when necessary When a cor- 
responding reagent for an analysis item necessary for 
each analytical unit is housed, before an analysis of a 

45 sample, for each analytical unitr calibration for all analy- 
sis items which can be analyzed by the analytical unit is 
executed. The computer on the analytical unit side 
decides success or failure of the calibration. When the 
same analysis item is allocated to two or more analytical 

so units respectively, the same reference sample stops at 
the analytical units and are sampled respectively. 

When the execution of calibration ends in success, 
the success of calibration and the formula of calibration 
curve obtained as a result of calibration are stored in the 

55 storage part 45 of the whole control computer 40. The 
calibration result is used in a concentration operation 
when the corresponding analysis item is analyzed by 
each analytical unit. 
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When the execution of calibration ends in failure, 
the computer on the analytical unit side sends the fail- 
ure of calibration to the whole control computer 40. the 
whole control computer 40 displays the failure of cali- 
bration on the calibration support screen (this will be 
described later) of the CRT 43. On the calibration sup- 
port screen, a button is displayed as an area for input- 
ting an instruction of displaying information of the 
analysis item for which the calibration fails and when an 
operator inputs a display instruction of the button via the 
operator console 42. the information on the failed anal- 
ysis item is displayed and the process for re-execution 
of the failed calibration is started. 

When the execution of calibration for analysis items 
in all the analytical unit ends in success, for each analyt- 
ical unit, accuracy management for all analysis items 
which can be analyzed by the analytical unit is exe- 
cuted. The computer on the analytical side decides suc- 
cess or failure of the accuracy management and sends 
the decided success or failure to the whole control com- 
puter 40. 

When the execution of accuracy management ends 
in failure, the whole control computer 40 displays the 
failure of accuracy management on the accuracy man- 
agement support screen (this will be described later) of 
the CRT 43. On the accuracy management support 
screen, a button is displayed as an area for inputting an 
instruction of displaying information of the analysis item 
for which the accuracy management fails and when an 
operator inputs a display instruction of the button via the 
operator console 42, the information on the failed anal- 
ysis item is displayed and the failed accuracy manage- 
ment is re-executed. 

When the execution of accuracy management in all 
the analytical units ends in success, for each analytical 
unit, the analysis of an analysis item which can be ana- 
lyzed by the analytical unit is started. 

When the analysis is started, one of the detection 
racks 1 loaded on the rack sender 17 is pressed out 
toward the main transfer line 20 and then the identifica- 
tion information of the sample rack 1 or the identification 
information of the sample container 2 is read by the 
identif ication information reader 50. On the basis of the 
read information, the sample kind on the sample rack 1 
is decided by the whole control computer 40, and the 
analytical unit group in which conditions are set before- 
hand for the sample kind is selected, and one analytical 
unit of the analytical unit group is decided as a sample 
transfer destination by the later decision result. In this 
case, it is assumed that for example, a serum sample is 
decided and a group of the analytical units 3A. 3B, and 
3C to which the sample rack is to be transferred is 
selected. 

Furthermore, when the sample identification infor- 
mation is read, the registration situation of sample num- 
bers and analysis items is checked, and the analysis 
item whose measurement is instructed for each sample 
on the sample rack 1 is decided, and whether each 


analysis item of each sample is to be analyzed by one 
of the analytical units 3A, 3B, and 3C is decided by the 
whole control computer 40. In this case, the whole con- 
trol computer 40 monitors the number of analysis items 

5 whose analysis is already instructed for each analytical 
unit and the degree of time required until pipetting end 
of the samples. Particularly, regarding a specific analy- 
sis item which can be analyzed by a plurality of analyti- 
cal units, which analytical unit can analyze the analysis 

10 item efficiently is decided. For example, regarding GOT 
and GPT which are specif ic analysis items, which one of 
the analytical units 3A and 3B has a smallest number of 
samples waiting for processing at that point of time is 
decided and one having a shorter waiting time is 

is selected as a specified analytical unit. 

In addition to such a method for automatically spec- 
ifying an analytical unit for analyzing a specific analysis 
item according to the busy degree of a plurality of ana- 
lytical units, a specification method for inputting the pri- 

20 ority of analytical units to be used for processing of each 
analysis item beforehand from the operator console 42 
by an operator is also possible. 

The sample racks 1 having a sample for which a 
specific analysis item is to be analyzed and a decided 

25 transfer destination (for example, the analytical unit 3B) 
respectively are continuously transferred to the speci- 
fied analytical unit 3B by the main transfer line 20 and 
stopped in front of the inlet to the sampling line 4B of the 
analytical unit 3B. Next, the sample racks 1 are moved 

30 to the sampling line 4B and returned to the main transfer 
line 20 after the predetermined sample is pipetted into 
the reaction unit 5B by the sample pipetter 48b at the 
pipetting position. When an analysis item to be ana- 
lyzed by the analytical unit 3C remains in the sample on 

35 a sample rack 1 , the sample rack 1 is transferred up to 
the analytical unit 3C by the main transfer line 20 and 
moved to the sampling line 4C and the sample is pipet- 
ted. 

The residual reagent amount in the reagent bottle 
40 for each analysis item in each analytical unit is moni- 
tored by the whole control computer 40. As a residual 
reagent amount monitoring method, a method based on 
detection of the reagent sample level in the reagent bot- 
tle when the reagent is pipetted by a sample level detec- 
ts tor installed on the reagent pipette nozzle or a method 
for subtracting the analyzaWe count which is inputted 
beforehand whenever the reagent is pipetted. Even if 
either method is used, whether the reagent amount for 
the analysis item is insufficient or not is judged by deci- 
so sion of whether the residual analyzable count reaches 
the predetermined value or not by the whole control 
computer 40. The predetermined value in this case is 
set to a small count such as a residual count of 0, 1 , or 
2. 

55 Furthermore, for example, when it is judged that the 
. GOT reagent of the specified analytical unit 3B is insuf- 
ficient, the analysis of GOT by the analytical unit 3B is 
stopped and the analytical unit switching operation is 
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controlled so that the GOT analysis by the analytical unit 
3A having a sufficient remainder of GOT reagent is 
made possible at the same time. Therefore, a sample 
for which GOT is to be analyzed thereafter is transferred 
to another analytical unit 3A assigned the next priority 
and GOT is analyzed. 

The controller in the embodiment shown in Fig. 1 
understands which analytical unit the analysis, calibra- 
tion, and accuracy management of each analysis item is 
instructed to and the data is stored in the storage part 
45. The whole control computer 40 stores the informa- 
tion on which analytical unit processes the analysis, cal- 
ibration, and accuracy management of each analysis 
item in the memory table and allows the CRT 43 to dis- 
play a drawing of a list of the information when 
requested by an operator. 

In the equipment in the embodiment shown in Fig. 
1, the start or stop of each operation of the analytical 
units 3A to 3G can be instructed by key operation of the 
operator console 42 and on the basis of such instruction 
information from the operator console, the whole control 
computer 40 allows the main transfer line 20 to transfer 
the sample racks 1 from the rack sender 17 only to the 
residual analytical units except the analytical unit whose 
operation is stopped. Particularly, in the time zone that 
fewer samples are requested and examination work of 
emergency samples is mainly performed like at night, 
the equipment can be operated so that, for example, 
only a minimum amount of analytical units are put into 
the operation state and the residual analytical units are 
stopped. In the time zone that the number of request 
samples is increased, a plurality of analytical units 
which are stopped are operated. 

Furthermore, in the equipment in the embodiment 
shown in Fig. 1, when an abnormal situation occurs in 
either analytical unit and the analysis by the analytical 
unit becomes impossible, so as to let another analytical 
unit take over the same analysis, the controller instructs 
transfer of the sample rack to another analytical unit and 
analysis by another analytical unit. For example, when 
reagents for a plurality of analysis items are duplicatedly 
set in the two analytical units 3B and 3C, the analysis 
can be performed without suspending the analytical 
operation for a plurality of analysis items. 

During analysis by the automatic analyzers as men- 
tioned above, rt is necessary to perform calibration and 
accuracy management every the predetermined time 
interval for each analysis item or every the predeter- 
mined number of samples. Even when the reagent in a 
reagent bottle is consumed and a reagent bottle is 
added, it may be necessary to perform calibration for 
the reagent in the added reagent bottle. 

The automatic analyzer support system of the 
present invention is a support system for performing 
calibration and accuracy management before analysis 
by the automatic analyzers as mentioned above or dur- 
ing analysis by the automatic analyzers and this support 
system will be explained hereunder. 


Firstly, the calibration support screen displayed on 
the CRT 43 of the automatic analyzers will be explained. 
This support screen functions as an inspection screen 
for the calibration state. 

Fig. 4 shows an example of the aforementioned cal- 
ibration support screen. When the Calibration button 
423 which is a button in which display and input of the 
screen are integrated is instructed by an operator, the 
display of the Calibration button 423 is reversed and the 
calibration support screen is displayed at the same 
time. On this screen, the display portions as an inspec- 
tion screen for the calibration state are the portions 
including a display area 400 and a display area 410 and 
these display areas will be explained first. 

At the point of time that the Calibration button 423 is 
instructed by an operator and the calibration support 
screen is displayed, nothing is displayed in the display 
area 410. On the calibration support screen, data is dis- 
played in the areas other than the display area 410. 

In the display area 400, display blocks 401 to 404 
which are a plurality of indexes classifying and symbol- 
izing a plurality of classification captions installed in cor- 
respondence to classification of a plurality of states of 
calibration, that is, the status of the analyzers are dis- 
played. Furthermore, in the display area 400. instruction 
buttons or receiving buttons 405 to 408 which are 
installed in correspondence with these display blocks 
and receive a display instruction are displayed. When 
the analyzer status includes the event symbolized by 
the corresponding display block, the display state of 
each of the display blocks 401 to 404 as a classification 
caption is changed. 

The Pre-Setting display block 401 in the display 
area 400 flickers when the analysis item corresponding 
to the calibration which is to be performed stationarily 
such as calibration to be performed before analysis by 
the automatic analyzers is registered. If. when the Pre- 
setting display block 401 flickers, an operator instructs 
the button 405, in the display area 41 0, the analysis item 
name of the calibration to be performed stationarily is 
displayed and the calibration of the displayed analysis 
item is started at the same time. 

The Calib. Now display block 402 in the display 
area 400 flickers when there is an analysis item whose 
calibration time interval elapses. If, when the Calib. Now 
display block 402 flickers, an operator instructs the but- 
ton 406, in the display area 410, the corresponding 
analysis item name is displayed and the calibration of 
the displayed analysis item is started at the same time. 

The Calib. Failed display block 403 in the display 
area 400 flickers when there is an analysis item in which 
a failure of calibration occurs. If. when the Calib. Failed 
display block 403 flickers, an operator instructs the but- 
ton 407, in the display area 410. the corresponding 
analysis item name is displayed and the calibration of 
the displayed analysis item is started at the same time. 

The Change Over display block 404 in the display 
area 400 flickers when there is an analysis item in which 
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the necessity of calibration accompanying addition of a 
reagent bottle occurs. If, when the Change Over display 
block 404 flickers, an operator instructs the button 408. 
in the display area 410, the analysis item name to which 
a new reagent is added is displayed and the calforation 
of the displayed analysis item is started at the same 
time. 

Next, the contents to be displayed in the display 
area 410 will be explained. In the field of Test 411, the 
analysis item name for which calibration is to be per- 
formed is cfisplayed. In the field of A. Unit 412, the ana- 
lytical unit name for which calibration is to be performed 
is displayed. In the field of Blank 413. when the calibra- 
tion to be performed is calibration using a reference 
sample in one kind of concentration of 0, elapsed 
time/calibration interval (reliable time) is displayed. In 
the field of Span 414, when the calibration to be per- 
formed is calibration using a reference sample in a 
known concentration other than one kind of a concen- 
tration of 0. elapsed time/calibration interval (reliable 
time) is displayed. In the field of 2 Points 415, when the 
calibration to be performed is calibration using a refer- 
ence sample in two kinds of known concentrations, 
elapsed time/calibration interval (reliable time) is dis- 
played. In the field of Full 41 6, when the calibration to be 
performed is calibration using a reference sample in 
three or more kinds of known concentrations, elapsed 
time/calibration interval (reliable time) is displayed. 

In Fig. 4. it is necessary to perform calibration of the 
analysis items AST. ALT, and ALP by the analytical unit 
3D using a reference sample in one kind of concentra- 
tion of 0 and it is displayed that elapsed time/caltoration 
interval is 10/100 for AST, ALT. and ALP. It is also nec- 
essary to perform calibration of the analysis item LDH 
by the analytical unit 3E using a reference sample in 
one kind of concentration of 0 and it is displayed that 
elapsed time/calibration interval is 15/100. Further- 
more, it is necessary to perform calibration of the analy- 
sis item TP by the analytical unit 3E using a reference 
sample in a known concentration other than one kind of 
concentration of 0 or a reference sample in two kinds of 
known concentrations and it is displayed that elapsed 
time/calibration interval is 15/100 when a reference 
sample in a known concentration other than one kind of 
concentration of 0 is used and 115/200 when a refer- 
ence sample in two kinds of known concentrations is 
used. Furthermore, it is also necessary to perform cali- 
bration of the analysis Hem UN by the analytical unit 3F 
using a reference sample in one kind of concentration of 
0 and it is displayed that elapsed time/calibration inter- 
val is 15/100. Furthermore, it is necessary to perform 
calibration of the analysis item CRE by the analytical 
unit 3F using a reference sample in a known concentra- 
tion other than one kind of concentration of 0 or a refer- 
ence sample in two kinds of known concentrations and 
it is displayed that elapsed time/calibration interval is 
15/100 when a reference sample in a known concentra- 
tion other than one kind of concentration of 0 is used 
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and 115/200 when a reference sample in two kinds of 
known concentrations is used. Furthermore, it is neces- 
sary to perform calibration of the analysis item CRP by 
the analytical unit 3D using a reference sample in two 

5 kinds of known concentrations or a reference sample in 
three or more kinds of known concentrations and it is 
displayed that elapsed time/calibration interval is 50/100 
when a reference sample in two kinds of known concen- 
trations is used and 50/200 when a reference sample in 

10 three or more kinds of known concentrations is used. 

It is also possible that one of the buttons 405 to 408 
is instructed, and a list of analysis items in the corre- 
sponding state is displayed in the display area 410, and 
the information on a reference sample necessary for 

75 calibration of each analysis item is associated with each 
analysis item and outputted from the printer 44 at the 
same time. 

When there are many analysis items displayed in 
the display area 410 and all of them cannot be displayed 

20 at one time, it is possible to display the analysis items by 
scrolling the display area 410 by the button 451 or 452. 

Next, the buttons other than the above which are 
displayed on the calibration support screen will be 
explained. When the Work Place button 421 is 

25 instructed by an operator, the function screen will be 
displayed. When the Reagent button 422 is instructed 
by an operator, the reagent bottle management screen 
will be displayed. When the Quality Control button 424 
is instructed by an operator, the accuracy management 

30 support screen (this will be described later) will be dis- 
played. When the Utility button 425 is instructed by an 
operator, the system setting screen for performing the 
basic setting for moving the equipment will be dis- 
played. When the Calibration Trace button 431 is 

35 instructed by an operator, the history of calibration per- 
formed in the past will be displayed. When the Instru- 
ment Factor button 432 is instructed by an operator, the 
factor for correcting deviation of each analytical unit will 
be displayed. When the Reaction Monitor button 433 is 

40 instructed by an operator, the data for checking the 
reaction status of each analysis item will be displayed. 
When the Working Information button 434 is instructed 
by an operator, the detailed information of calibration 
results will be displayed. When the Save button 435 is 

45 instructed by an operator, the list displayed on the 
screen will be saved. When the Help button 436 is 
instructed by an operator, the help information will be 
displayed. 

The Stop button 441 is a button for stopping the 
so automatic analyzers. The Log off button 442 is a button 
for exiting from the display screen. The S.Stop button 
443 is a button for stopping sampling and the Alarm but- 
ton 444 is a button for informing of an error in the equip- 
ment. The System Overview button 445 is a button for 
55 displaying the movement status of racks so as to inform 
that the racks flow normally. The Print button 446 is a 
button tor instructing printing and the Start button 447 is 
a button for starting the automatic analyzers. 

BEST AVAILABLE COPY 

11 


BNSDOCID <EP 0871034A2_I_> 


21 


EP0 871 034 A2 


22 


Next, the accuracy management support screen 
displayed on the CRT 43 of the automatic analyzers by 
this support system will be explained. This support 
screen functions as an inspection screen for the accu- 
racy management state. 

Fig. 5 shows an example of the aforementioned 
accuracy management support screen. When the Qual- 
ity Control button 524 which is a button in which display 
and input of the screen are integrated is instructed by an 
operator, the display of the Quality Control button 524 is 
reversed and the accuracy management support 
screen is displayed at the same time. On this screen, 
the display portions as an inspection screen for the 
accuracy management state are the portions including 
a display area 500 and a display area 510 and these 
display areas will be explained first. 

At the point of time that the Quality Control button 
524 is instructed by an operator and the accuracy man- 
agement support screen is displayed, nothing is dis- 
played in the display area 510. On the accuracy 
management support screen, data is displayed in the 
areas other than the display area 510. 

In the display area 500. display blocks 501 to 503 
which are a plurality of indexes classifying and symbol- 
izing a plurality of classification captions installed in cor- 
respondence to classification of a plurality of states of 
accuracy management, that is. the status of the analyz- 
ers are displayed and furthermore, instruction buttons 
or receiving buttons 505 to 507 which are installed in 
correspondence with these display blocks and receive a 
display instruction are displayed. When the analyzer 
status includes the event symbolized by the corre- 
sponding display block, the display state of each of the 
display blocks 401 to 404 as a classification caption is 
changed. 

The Pre-Setting display block 501 in the display 
area 500 flickers when the analysis item corresponding 
to the accuracy management which is to be performed 
stationary such as calibration to be performed before 
analysis by the automatic analyzers is registered. If, 
when the Pre-Setting display block 50 1 flickers, an oper- 
ator instructs the button 505, in the display area 510. the 
analysis item of the accuracy management to be per- 
formed stationary is displayed and the accuracy man- 
agement of the displayed analysis item is started at the 
same time. 

The Time-over display block 502 in the display area 
500 flickers when the reliable time of accuracy manage- 
ment elapses. If, when the Time-over display block 502 
flickers, an operator instructs the button 506, in the dis- 
play area 510, the analysis item of the accuracy man- 
agement to be performed is displayed and the accuracy 
management of the displayed analysis item is started at 
the same time. 

the QC. Failed display block 503 in the display area 
500 flickers when a failure of accuracy management 
occurs. If, when the QC. Failed display block 503 flick- 
ers, an operator instructs the button 507. in the display 


area 510, the analysis item of the accuracy manage- 
ment to be performed is displayed and the accuracy 
management of the displayed analysis item is started at 
the same time. 

5 Next, the contents to be displayed in the display 
area 410 will be explained. In the field of Test 511, the 
analysis item for which accuracy management is to be 
performed is displayed. In the field of A. Unit 512, the 
name of analytical unit for which accuracy management 

10 is to be performed is displayed. In the field of Control 
513, the name of the control sample to be used for the 
accuracy management to be performed is displayed. In 
the field of Type 514, the type for specifying the concen- 
tration kind of the control sample to be used for the 

15 accuracy management to be performed is displayed. In 
the field of Lot 515, the manufacturing lot number of the 
control sample to be used for the accuracy manage- 
ment to be performed is displayed. In the field of Time 
Out 516, elapsed time/accuracy management interval 

20 (reliable time) of the accuracy management to be per- 
formed is displayed. 

In Fig. 5, it is necessary to perform accuracy man- 
agement of the analysis items AST, ALT, and ALP by the 
analytical unit 3D using a control sample of a lot number 

25 of X970400 with a name of Ctrl-1 and a type of Ser/P1 
and it is displayed that elapsed time/accuracy manage- 
ment interval is 10/100 for AST, ALT. and ALP. H is also 
necessary to perform accuracy management of the 
analysis item LDH by the analytical unit 3E using a con- 

30 trol sample of a lot number of S668795 with a name of 
Ctrl-2 and a type of Ser/P1 and it is displayed that 
elapsed time/accuracy management interval is 50/60. 
Furthermore, it is necessary to perform accuracy man- 
agement of the analysis Hern TP by the analytical unit 

35 3E using a control sample of a lot number of S668795 
with a name of Ctrl-2 and a type of Ser/P1 and it is dis- 
played that elapsed time/accuracy management interval 
is 50/60. Furthermore, it is necessary to perform accu- 
racy management of the analysis item UN by the analyt- 
ic* ical unit 3F using a control sample of a lot number of 
V846852 with a name of Ctrl-U and a type of Urin and it 
is displayed that elapsed time/accuracy management 
interval is 10/60. Furthermore, it is necessary to per- 
form accuracy management of the analysis item CRE 

45 by the analytical unit 3F using a control sample of a lot . 
number of S668795 with a name of Ctrl-2 and a type of 
Ser/P1 and it is displayed that elapsed time/accuracy 
management interval is 50/60. Furthermore, it is neces- 
sary to perform accuracy management of the analysis 

so item CRP by the analytical unit 3D using a control sam- 
ple of a lot number of M970123 with a name of Ctrl-M 
and a type of Ser/P1 and it is displayed that elapsed 
time/accuracy management interval is 10/60. 

It is also possible that one of the buttons 505 to 507 

55 is instructed, and a list of analysis items is displayed in 
the display area 510, and the information on a control 
sample necessary for acicuracy management of each 
analysis item is associated with each analysis item and 
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outputted from the printer 44 at the same time. 

When there are many analysis items displayed in 
the display area 51 0 and all of them cannot be displayed 
at one time, it is possible to display the analysis items by 
scrolling the display area 510 by the button 551 or 552. s 

Next, the buttons other than the above which are 
displayed on the accuracy management support screen 
will be explained. When the Select button 531 is 
instructed by an operator, the list displayed on the 
screen can be edited. When the Save button 532 is 10 
instructed by an operator, the list displayed on the 
screen will be saved. When the Help button 436 is 
instructed by an operator, the help information will be 
displayed. 

Next, the operation of this support system will be 15 
explained. The program specifying the operation of this 
support system is stored in the storage part 45 and 
when the whole control computer 40 reads and exe- 
cutes this program, the operation of this support system 
will be performed. 20 

Fig. 6 is a flow chart showing the outline of the 
operation of this support system. Firstly, at Step 610, 
the supporting system calls the calibration presetting 
process routine. Next, at Step 620. the supporting sys- 
tem calls the accuracy management presetting process 25 
routine. Thereafter, at Step 630. the supporting system 
calls, executes, and finishes the analysis monitor proc- 
ess routine. 

Figs. 7 and 8 show detailed flow charts of the cali- 
bration presetting process routine to be started at Step 30 
610. Firstly, at Step 710, the calibration presetting proc- 
ess routine receives input of the calibration presetting 
item which is an analysis item for which calibration is to 
be stationary performed. The calibration presetting 
item is inputted from the operator console 42 by an 35 
operator. 

The calibration presetting item may be inputted 
once and then updated unless it is changed every day. 
Or, when some item is changed such as increased or 
decreased, it is possible to input only the item and 40 
update the others. 

Next, at Step 720, the calibration presetting proc- 
ess routine stores the inputted calibration presetting 
item in the storage part 45. When the calibration preset- 
ting item is stored in the storage part 45, at Step 730, 45 
the routine allows the Presetting display block 401 on 
the calibration support screen shown in Fig. 4 to flicker. 
Next, at Step 740, the routine decides whether the but- 
ton 405 is instructed (display instruction of the calibra- 
tion presetting item) by an operator. When it is decided so 
at Step 740 that the button 405 is not instructed by an 
operator, the routine waits for input of a display instruc- 
tion. When it is decided at Step 740 that the button 405 
is instructed by an operator, the routine goes to Step 
750 and displays the calibration presetting item in the ss 
display area 410 on the calibration support screen 
shown in Fig. 4. 

Next, at Step 810, the routine instructs execution of 


one calibration among the calibration presetting items. 
Then, at Step 820. the routine decides whether the cal- 
ibration (the calibration whose execution is instructed at 
Step 810) succeeds or not. When it is decided at Step 
820 that the calibration fails, the routine goes to Step 
870, calls and executes the calibration failure recovery 
process routine, and returns to Step 820. When it is 
decided at Step 820 that the calibration succeeds, the 
routine goes to Step 830 and resets the calibration time 
stored in the storage part 45 for the analysis item of this 
calibration. 

Next, at Step 840, the routine erases the display of 
the analysis item of the calibration among the calibra- 
tion presetting items displayed in the display area 410 
on the calibration support screen shown in Fig. 4. Next, 
at Step 850, the routine erases the storage of the anal- 
ysis item of the caltoration among the presetting items 
stored in the storage part 45. 

Next, at Step 860. the routine decides whether the 
calibration of all analysis items among the calibration 
presetting items ends or not When it is decided at Step 
860 that there are analysis items among the presetting 
items which do not finish calibration yet, the routine 
returns to Step 860. When it is decided at Step 860 that 
the calibration of all analysis items among the presetting 
items ends, the routine returns. 

Next, Fig. 9 shows a detailed flow chart of the cali- 
bration failure recovery process routine to be started at 
Step 870 in the aforementioned calibration presetting 
process routine. Firstly, at Step 910, the calibration fail- 
ure recovery process routine stores the analysis item 
whose calibration fails in the storage part 45 as a cali- 
bration failed item. Next, at Step 920, the routine allows 
the Calib. Failed display block 403 on the calibration 
support screen shown in Fig. 4 to flicker. Next, at Step 
930, the routine decides whether the button 407 is 
instructed (display instruction of the Calib. Failed item) 
by an operator. When it is decided at Step 930 that the 
button 407 is not instructed by an operator, the routine 
waits for input of a display instruction. When it is 
decided at Step 930 that the button 407 is instructed by 
an operator, the routine goes to Step 940 and displays 
the Calib. Failed item in the display area 410 on the cal- 
ibration support screen shown in Fig. 4. Next, at Step 
950, the routine instructs execution of calibration of the 
Calib. Failed item. Thereafter, the routine goes to Step 
960 and erases the analysis item of the calibration 
among the display of the Calib. Failed item displayed in 
the display area 410 on the calibration support screen 
shown in Fig. 4. Next, at Step 970. the routine erases 
the storage of the analysis item of the calibration among 
the Calib. Failed item stored in the storage part 45 and 
returns. 

Figs. 1 0 and 1 1 are detailed flow charts of the accu- 
racy management presetting process routine to be 
started at Step 620 in the flow chart showing the outline 
of the operation of this support system shown in Fig. 6. 
Firstly, at Step 1010, the accuracy management preset- 
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ting process routine receives input of the accuracy man- 
agement presetting item which is an analysis item for 
which accuracy management is to be stationary per- 
formed. The accuracy management presetting item is 
inputted from the operator console 42 by an operator. 

Next, at Step 1020, the accuracy management pre- 
setting process routine stores the inputted accuracy 
management presetting item in the storage part 45. 
When the accuracy management presetting item is 
stored in the storage part 45, at Step 1030, the routine 
allows the Pre-setting display block 501 on the accuracy 
management support screen shown in Fig. 5 to flicker 
Next, at Step 1040, the routine decides whether the but- 
ton 505 is instructed (display instruction of the accuracy 
management presetting item) by an operator. When it is 
decided at Step 1040 that the button 505 is not 
instructed by an operator, the routine waits for input of a 
display instruction. When it is decided at Step 1040 that 
the button 505 is instructed by an operator, the routine 
goes to Step 1050 and displays the accuracy manage- 
ment presetting item in the display area 510 on the 
accuracy management support screen shown in Fig. 5. 

Next, at Step 1110, the routine instructs execution 
of one accuracy management among the accuracy 
management presetting items. Then, at Step 1 120, the 
routine decides whether the accuracy management (the 
accuracy management whose execution is instructed at 
Step 1110) succeeds or not. When it is decided at Step 
1120 that the accuracy management fails, the routine 
goes to Step 1170, calls and executes the accuracy 
management recovery process routine, and returns to 
Step 1120. When rt is decided at Step 1120 that the 
accuracy management succeeds, the routine goes to 
Step 1130 and resets the accuracy management time 
stored in the storage part 45 for the analysis item of this 
accuracy management. Next, at Step 1140, the routine 
erases the display of the analysis item of the accuracy 
management among the accuracy management preset- 
ting items displayed in the display area 51 0 on the accu- 
racy management support screen shown in Fig. 5. Next, 
at Step 1 150, the routine erases the storage of the anal- 
ysis item of the accuracy management among the accu- 
racy management presetting items stored in the storage 
part 45. 

Next, at Step 1160, the routine decides whether the 
accuracy management of all analysis items among the 
accuracy management presetting items ends or not. 
When it is deeded at Step 1 160 that there are analysis 
items among the accuracy management presetting 
items which do not finish accuracy management yet, the 
routine returns to Step 1110. When it is decided at Step 
1160 that the accuracy management of all analysis 
items among the accuracy management presetting 
items ends, the routine returns. 

Next, Fig. 12 shows a detailed flow chart of the 
accuracy management failure recovery process routine 
to be started at Step 1 170 in the aforementioned accu- 
racy management presetting process routine. Firstly, at 


Step 1210, the accuracy management failure recovery 
process routine stores the analysis item whose accu- 
racy management fails in the storage part 45 as a QC 
failed item. Next, at Step 1230, the routine decides 

s whether the button 507 is instructed (display instruction 
of the QC Failed item) by an operator. 

When it is decided at Step 1 230 that the button 507 
is not instructed by an operator, the routine waits for 
input of a display instruction. When it is decided at Step 

io 1230 that the button 507 is instructed by an operator, 
the routine goes to Step 1240 and displays the QC 
Failed item in the display area 510 on the accuracy 
management support screen shown in Fig. 5. 

Next, at Step 1250, the routine instructs execution 

15 of accuracy management of the QC Failed item. There- 
after, the routine goes to Step 1260 and erases the 
analysis item of the accuracy management among the 
display of the QC Failed item displayed in the display 
area 510 on the accuracy management support screen 

20 shown in Fig. 5. Next, at Step 1270, the routine erases 
the storage of the analysts item of the accuracy man- 
agement among the QC Failed item stored in the stor- 
age part 45 and returns. 

Fig. 13 is a detailed flow chart of the analysis mon- 

25 itor process routine to be started at Step 630 in the flow 
chart showing the outline of the operation of this support 
system shown in Fig. 6. Firstly, at Step 13010, the anal- 
ysis monitor process routine instructs each analytical 
unit of the automatic analyzers to execute analysis. 

30 Next, at Step 13020. the routine decides whether there 
is an analysis item for which the reliable time of accu- 
racy management elapses or not. When it is decided at 
Step 13020 that there is an analysis item for which the 
reliable time of accuracy management elapses, the rou- 

35 tine goes to Step 13060 and calls and executes the 
accuracy management reliable time-over recovery proc- 
ess routine. 

Next, at Step 13070, the routine decides whether 
the accuracy management executed in the accuracy 

40 management reliable time-over recovery process rou- 
tine succeeds or not. When it is decided at Step 13070 
that the accuracy management executed in the accu- 
racy management reliable time-over recovery process 
routine succeeds, the routine goes to Step 13090 and 

45 resets-the accuracy management time of the analysis 
item of this accuracy management stored in the storage 
part 45. Thereafter, the routine returns to Step 13010. 
When it is decided at Step 13070 that the accuracy 
management executed in the accuracy management 

so reliable time-over recovery process routine fails, the 
routine goes to Step 13080, calls and executes the 
aforementioned accuracy management failure recovery 
process routine, and then returns to Step 13070. When 
it is decided at Step 13020 that there is no analysis item 

55 for which the reliable time of accuracy management 
elapses, the routine goes to Step 13030. 

At Step 13030, the routine decides whether there is* 
an analysis item for which the reliable time of calibration 
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elapses or not. When it is decided at Step 13030 that 
there is an analysis item for which the reliable time of 
calibration elapses, the routine goes to Step 13100 and 
calls the calibration reliable time-over recovery process 
routine and executes the calibration of the analysis item. 

Next, at Step 13110, the routine decides whether 
the calibration executed in the calibration reliable time- 
over recovery process routine succeeds or not. When it 
is decided at Step 131 10 that the calibration executed in 
the calibration reliable time-over recovery process rou- 
tine succeeds, the routine goes to Step 13130 and 
resets the calibration time of the analysis item of this 
calibration stored in the storage part 45. Thereafter, the 
routine returns to Step 13010. When it is decided at 
Step 131 10 that the calibration executed in the calibra- 
tion reliable time-over recovery process routine fails, the 
routine goes to Step 13120, calls and executes the 
aforementioned calibration failure recovery process rou- 
tine, and then returns to Step 13110. When it is decided 
at Step 13030 that there is no analysis item for which 
the reliable time of calibration elapses, the routine goes 
to Step 13040 and decides whether reagent shortage 
occurs and it is necessary to add a reagent bottle or not. 

When it is decided at Step 13040 that it is not nec- 
essary to add a reagent bottle, the routine goes to Step 
13050 and decides whether all analyses end or not. 
When it is decided at Step 13050 that there is still an 
analysis to be executed, the routine returns to Step 
13020. When it is decided at Step 13050 that all analy- 
ses end, the routine returns. When it is decided at Step 
13040 that it is necessary to add a reagent bottle, the 
routine goes to Step 13040 and displays necessity of 
addition of a reagent bottle on the display screen of the 
CRT 43. 

Next, at Step 13150, the routine decides whether a 
reagent bottle is added or not. When it is decided at 
Step 13150 that not reagent bottle is added, the routine 
returns to Step 13140. When it is decided at Step 13150 
that a reagent bottle is added, the routine goes to Step 
13160 and decides whether it is necessary to execute 
the calibration accompanying addition of the reagent 
bottle or not on the basis of the information stored in the 
storage part 45. When it is decided at Step 1 31 60 that it 
is not necessary to execute the calibration accompany- 
ing addition of the reagent bottle, the routine returns to 
Step 13010. When it is decided at Step 13160 that it is 
necessary to execute the calibration accompanying 
addition of the reagent bottle, the routine goes to Step 
13170. calls and executes the change over recovery 
processing routine, and then goes to Step 13110. 

Next, Fig. 1 4 is a detailed flow chart of the accuracy 
management reliable time-over recovery process rou- 
tine to be called at Step 13060 in the aforementioned 
analysis monitor process routine. Firstly, at Step 1410. 
the accuracy management reliable time-over recovery 
process routine stores an analysis item for which the 
reliable time of accuracy management elapses in the 
storage part 45 as a time-over item. Next, at Step 1420, 


the routine allows the Time-over display block 502 on 
the accuracy management support screen shown in 
Fig. 5 to flicker. Next, at Step 1430, the routine decides 
whether the button 506 is instructed (display instruction 
5 of the time-over item) by an operator. When it is decided 
at Step 1 430 that the button 506 is not instructed by an 
operator, the routine waits for input of a display instruc- 
tion. When it is decided at Step 1 430 that the button 506 
is instructed by an operator, the routine goes to Step 
10 1 440 and displays the time-over item in the display area 
510 on the. accuracy management support screen 
shown in Fig. 5. Next, at Step 1450, the routine instructs 
execution of accuracy management of the time-over 
item. Thereafter, the routine goes to Step 1460 and 
/5 erases the analysis item of the accuracy management 
among the display of the time-over item displayed in the 
display area 510 on the accuracy management support 
screen shown in Fig. 5. Next at Step 1470. the routine 
erases the storage of the analysis item of the accuracy 
20 management among the time-over item stored in the 
storage part 45 and returns. 

Next, Fig. 15 is a detailed flow chart of the calibra- 
tion reliable time-over recovery process routine to be 
started at Step 13100 in the aforementioned analysis 
25 monitor process routine. Firstly, at Step 1510. the cali- 
bration reliable time-over recovery process routine 
stores an analysis item for which the reliable time of cal- 
ibration elapses in the storage part 45 as a Calib. Now 
item. Next at Step 1520, the routine allows the Calib. 
30 Now display block 402 on the calibration support screen 
shown in Fig. 4 to flicker. Next, at Step 1530, the routine 
decides whether the button 406 is instructed (display 
instruction of the Calib. Now item) by an operator. When 
it is decided at Step 1530 that the button 406 is not 
35 instructed by an operator, the routine waits for input of a 
display instruction. 

When it is decided at Step 1 530 that the button 406 
is instructed by an operator, the routine goes to Step 
1540 and displays the Calib. Now item in the display 
40 area 410 on the calibration support screen shown in 
Fig. 4. Next, at Step 1550, the routine instructs execu- 
tion of calibration of the Calib. Now item. Thereafter, the 
routine goes to Step 1560 and erases the analysis item 
of the calibration among the display of the Calib. Now 
45 item displayed in the display area 41 0 on the calibration 
support screen shown in Fig. 4. Next, at Step 1570, the 
routine erases the storage of the analysis item of the 
calibration among the Calib. Now iterri stored in the stor- 
age part 45 and returns. 
50 Next. Fig. 16 is a detailed flow chart of the change 
over recovery process routine to be started at Step 
13170 in the aforementioned analysis monitor process 
routine. Firstly, at Step 1610, the change over recovery 
process routine stores an analysis item for which cali- 
55 bration is required to perform in correspondence with 
addition or update of a reagent bottle in the storage part 
45 as a change over item. Next, at Step 1620. the rou- 
tine allows the Change Over display ^block 404 on the 
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calibration support screen shown in Fig. 4 to flicker. 
Next, at Step 1 630, the routine decides whether the but- 
ton 408 is instructed (display instruction of the Change 
Over item) by an operator. When it is decided at Step 
1630 that the button 408 is not instructed by an opera- 
tor, the routine waits for input of a display instruction. 
When it is decided at Step 1630 that the button 408 is 
instructed by an operator, the routine goes to Step 1640 
and displays the Change Over item in the display area 
410 on the calibration support screen shown in Fig. 4. 
Next, at Step 1650, the routine instructs execution of 
calibration of the Change Over item. Thereafter, the rou- 
tine goes to Step 1660 and erases the analysis item of 
the calibration among the display of the Change Over 
item displayed in the display area 410 on the calibration 
support screen shown in Fig. 4. Next, at Step 1670, the 
routine erases the storage of the analysis item of the 
calibration among the Change Over item stored in the 
storage part 45 and returns. 

Fig. 17 is a flow chart showing a detailed execution 
process of calibration at Step 810 shown in Fig. 8, Step 
950 shown in Fig. 9, Step 1550 shown in Fig. 15, and 
Step 1650 shown in Fig. 16. 

Firstly, at Step 1710. the calibration execution proc- 
ess instructs start of the automatic analyzer. Next, at 
Step 1720. the calibration execution process specifies 
the reference sample rack 74 necessary for calibration 
of the analysis item to be executed from the data in 
which each analysis item and the information on a refer- 
ence sample necessary for calibration of each analysis 
item are stored in correspondence with each other. The 
calibration execution process obtains the address of the 
reference sample rack 74 on the rotor 76 necessary for 
calibration of the analysis item to be executed from the 
data stored in the storage part 45 in which each refer- 
ence sample rack and the position (address) of the ref- 
erence sample rack on the rotor 76 are stored in 
correspondence with each other. 

Next at Step 1730, the calibration execution proc- 
ess rotates the rotor 76 by the drive means 73 by detect- 
ing the position with the sensor 72 and stops the 
reference sample rack 74 at the aforementioned 
address in front of the inlet to the main transfer line 20. 
Next, at Step 1740, the calibration execution process 
instructs to put the reference sample rack 74 onto the 
main transfer line 20. Next, at Step 1 750, the calibration 
execution process decides which analytical unit is to be 
selected so as to execute the analysis item calibration to 
be executed. 

Next, at Step 1760, the calibration execution proc- 
ess controls the main transfer line 20 so as to transfer 
the reference sample rack 74 to the analytical unit which 
is decided to perform calibration. When the aforemen- 
tioned reference sample rack 74 is transferred to the 
analytical unit which is decided to perform calibration, at 
Step 1770, the calibration execution process instructs 
the corresponding analytical unit to execute calibration 
by use of the reference sample on the reference sample 


rack 74. Upon receipt of this instruction, the aforemen- 
tioned analytical unit executes the calibration of the 
analysis item to be executed. 

Fig. 1 8 is a flow chart showing a detailed execution 

5 process of accuracy management at Step 1110 shown 
in Fig. 11, Step 1250 shown in Fig. 12, and Step 1450 
shown in Fig. 14. Firstly, at Step 1810, the accuracy 
management execution process instructs start of the 
automatic analyzer. Next, at Step 1820, the accuracy 

10 management execution process specifies the control 
sample rack 77 necessary for accuracy management of 
the analysis item to be executed from the data in which 
each analysis item and the information on a control 
sample necessary for accuracy management of each 

is analysis item are stored in correspondence with each 
other. The accuracy management execution process 
obtains the address of the control sample rack 77 on the 
rotor 76 necessary for accuracy management of the 
analysis Hern to be executed from the data stored in the 

20 storage part 45 in which each control sample rack and 
the position (address) of the control sample rack on the 
rotor 76 are stored in correspondence with each other. 

Next, at Step 1 830, the accuracy management exe- 
cution process rotates the rotor 76 by the drive means 

25 73 by detecting the position with the sensor 72 and 
stops the control sample rack 77 at the aforementioned 
address in front of the inlet to the main transfer line 20. 
Next, at Step 1840, the accuracy management execu- 
tion process instructs to put the control sample rack 77 

30 onto the main transfer line 20. Next, at Step 1850, the 
accuracy management execution process decides 
which analytical unit is to be selected so as to execute 
the analysis item accuracy management to be exe- 
cuted. Next, at Step 1860, the accuracy management 

35 execution process controls the main transfer line 20 so 
as to transfer the aforementioned control sample rack 
77 to the analytical unit which is decided to perform 
accuracy management. When the aforementioned con- 
trol sample rack 77 is transferred to the analytical unit 

40 which is decided to perform accuracy management, at 
Step 1870, the accuracy management execution proc- 
ess instructs the aforementioned analytical unit to exe- 
cute accuracy management by use of the control 
sample on the control sample rack 77. Upon receipt of 

45 this instruction, the aforementioned analytical unit exe- 
cutes the analysis item accuracy management to be 
executed. 

The display blocks 401 to 404 shown in Fig. 4 and 
the display blocks 501 to 503 shown in Fig. 5 are classt- 

50 f ication captions corresponding to the necessity state of 
calibration or accuracy management. The display 
blocks positioned on the upper part of the screen 
among the display blocks 401 to 404 shown in Fig. 4 
and the display blocks 501 to 503 shown in Fig. 5 are 

55 set so that their priorities are above those of the display 
blocks positioned on the lower part. 

When a classification state requiring two" or more 
calibrations or accuracy managements regarding the 
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same analysis item occurs, the corresponding two or 
more display blocks flicker. When execution of calibra- 
tion or accuracy management is instructed from the 
receiving button corresponding to one higher-priority 
display block among the flickering display blocks, the 5 
automatic analyzer executes the instruction. By doing 
this, the necessity of calibration or accuracy manage- 
ment corresponding to the lower-priority display blocks 
is canceled, so that the flickering status of the residual 
display blocks which are not instructed is eliminated and 10 
the storage information relating to occurrence of neces- 
sity is erased. 

In the explanation of the operation of the support 
system, when the analysis items to be set as a preset- 
ting item, Calib. Now item, Calib. Failed item, Change is 
Over item. Time Over item, and QC Failed item are 
stored in the storage part 45 respectively and the stored 
analysis items are hit, it is possible to set them as a pre- 
setting item, Calib. Now item, Calib. Failed item, 
Change Over item, Time Over item, and QC Failed item. 20 

Next, to realize the operation of the aforementioned 
support system, the structure of data stored in the stor- 
age part 45 will be explained. Fig. 19 shows the struc- 
ture of date. In the storage part 45, as shown in Fig. 19, 
calibration information 1900 and accuracy management 25 
information 1910 are stored. The calibration information 
1 900 stores the calibration time interval, elapsed time of 
the corresponding analysis item executed previously 
from calibration (or the calibration time of the corre- 
sponding analysis item previously executed), calibration so 
execution format (the reference sample name used for 
calibration, calibration method, etc.), calibration param- 
eter (information oh the formula of calibration curve), 
calibration execution condition (information on which 
case is to be selected for execution of calibration), and 35 
others for each analysis item. The accuracy manage- 
ment information 1910 stores the accuracy manage- 
ment time interval, elapsed time of the corresponding 
analysis item executed previously from accuracy man- 
agement (or the accuracy management time of the cor- 40 
responding analysis item previously executed), 
accuracy management execution format (the control 
sample name used for accuracy management, accu- 
racy management method, etc.), accuracy manage- 
ment execution condition (information on which case is 45 
to be selected for execution of accuracy management), 
and others for each analysis item. The whole control 
computer 40 performs calibration and accuracy man- 
agement by referring to the calibration information 1900 
and the accuracy management information 1910 when so 
necessary. 

Fig. 20 shows the mutual relationship of data on 
calibration which occurs in correspondence with the 
operation of the aforementioned support system and is 
stored in the storage part 45. ss 

Firstly, a first example of the aforementioned mutual 
relationship of data will be shown. 

As preset data 2020 of a calibration item, an analy- 


sis item whose calibration is stationarily executed is pre- 
set by an operator. As reliable time-over data 2030 of a 
calibration item, an analysis item whose calibration is 
re-executed is preset by an operator when the calibra- 
tion time interval elapses. As calibration failure data 
2040, an analysis item whose calibration is re-executed 
is preset by an operator when the calibration fails. As 
calibration execution data 2050 accompanying reagent 
shortage, an analysis item whose calibration is re-exe- 
cuted is preset by an operator when a reagent bottle is 
added. 

When the automatic analyzer is in the state of exe- 
cuting the calibration to be executed stationarily, this 
support system reads the preset data 2020 of a calibra- 
tion item, generates a calibration execution item list 
2010 storing the analysis item for which calibration is to 
be executed and the reference sample in correspond- 
ence with each other by referring to the calibration infor- 
mation 1900 (see Fig. 19) regarding the analysis item 
which is set as preset data 2020 of a calibration item, 
and executes calibration on the basis of the calibration 
execution item list 2010. 

When a calibration whose time interval as a reliable 
time elapses occurs, this support system decides 
whether the analysis item of this calibration is set as reli- 
able time-over data 2030 of a calibration item or not. 
When it is decided that the analysis item of this calibra- 
tion is set as reliable time-over data 2030 of a calibration 
item, the support system generates a calibration execu- 
tion item list 201 0 storing the analysis item for which cal- 
ibration is to be executed and the reference sample in 
correspondence with each other by referring to the cali- 
bration information 1900 (see Fig. 19) regarding the 
analysis "item and executes caltoration on the basis of 
the calibration execution item list 2010. When it is 
decided that the analysis item of this calibration is not 
set as reliable time-over data 2030 of a calibration item, 
the support system will not generate a calibration exe- 
cution item list 2010. 

When the calibration fails, this support system 
decides whether the analysis item of this calibration is 
set as calibration failure data 2040 or not. When it is 
decided that the analysis item of this calibration is set as 
calibration failure data 2040. the support system gener- 
ates a calibration execution item list 2010 storing the 
analysis Kern for which calibration is to be executed and 
the reference sample in correspondence with each 
other by referring to the calibration 1 information 1900 
(see Fig. 19) regarding the analysis item and executes 
calibration on the basis of the calibration execution item 
list 2010. When it is decided that the analysis item of 
this caltoration is not set as calibration failure data 2040, 
the support system will not generate a calibration exe- 
cution item list 2010. 

When a reagent bottle is added or exchanged, this 
support system decides whether the analysis item of 
this calibration is set as calibration execution data 2050 
accompanying reagent shortage or not. When it is 
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decided that the analysis item of this calibration is set as 
calibration execution data 2050 accompanying reagent 
shortage, the support system generates a calibration 
execution item list 2010 storing the analysis item for 
which calibration is to be executed and the reference 5 
sample in correspondence with each other by referring 
to the calibration information 1900 (see Fig. 19) regard- 
ing the analysis item and executes calibration on the 
basis of the calibration execution item list 2010. When it 
is decided that the analysis item of this calibration is not w 
set as calibration execution data 2050 accompanying 
reagent shortage, the support system will not generate 
a calibration execution item list 2010. 

Next, a second example of the mutual relationship 
of data on calibration will be shown. 15 

As preset data 2020 of a calibration item, the Pre- 
setting Hem received at Step 710 of the calibration pre- 
setting process shown in Fig. 7 is stored. The reliable 
time-over data 2030 of a calibration item is the Calib. 
Now item stored at Step 1510 of the calibration reliable 20 
time-over recovery process shown in Fig. 15. The cali- 
bration failure data 2040 is the Calib. Failed item stored 
at Step 910 of the calibration failure recovery process 
shown in Fig. 9. The calibration execution data 2050 
accompanying reagent shortage is the Change Over 2s 
item stored at Step 1610 of the change over recovery 
process shown in Fig. 9. When these preset data 2020 
of a calibration item, reliable time-over data 2030 of a 
calibration item, calibration failure data 2040, and cali- 
bration execution data 2050 accompanying reagent 30 
shortage occur, the whole control computer 40 gener- 
ates a calibration execution item list 2010 storing the 
analysis item for which calibration is to be executed and 
the reference sample in correspondence with each 
other by referring to the calibration information 1 900 and 35 
executes calibration on the basis of the calibration exe- 
cution item list 201 0. 

Fig. 21 shows the mutual relationship of data on 
accuracy management which occurs in correspondence 
with the operation of the aforementioned support sys- 40 
tern and is stored in the storage part 45. 

Firstly, a first example of the aforementioned mutual 
relationship of data will be shown. 

As preset data 2120 of an accuracy management 
item, an analysis item whose accuracy management is as 
stationarily executed is preset by an operator. As relia- 
ble time-over data 2130 of an accuracy management 
item, an analysis item whose accuracy management is 
re-executed is preset by an operator when the accuracy 
management reliable time elapses. As accuracy man- so 
agement failure data 2140, an analysis item whose 
accuracy management is re-executed is preset by an 
operator when the accuracy management tails. 

When the automatic analyzer is in the state of exe- 
cuting the accuracy management to be executed sta- ss 
tionarily, this support system reads the preset data 21 20 
of an accuracy management item, generates an accu- 
racy management execution item list 2110 storing the 


analysis item for which accuracy management is to be 
executed and the control sample in correspondence 
with each other by referring to the accuracy manage- 
ment information 1910 (see Fig. 19) regarding the anal- 
ysis item which is set as preset data 2120 of an 
accuracy management item, and executes accuracy 
management on the basis of the accuracy management 
execution item list 21 10. 

When an accuracy management whose reliable 
time elapses occurs, this support system decides 
whether the analysis item of this accuracy management 
is set as reliable time-over data 2130 of an accuracy 
management item or not. When it is decided that the 
analysis item of this accuracy management is set as 
reliable time-over data 2130 of an accuracy manage- 
ment item, the support system generates an accuracy 
management execution item list 2110 storing the analy- 
sis item for which accuracy management is to be exe- 
cuted and the control sample in correspondence with 
each other by referring to the calibration information 
1900 (see Fig. 19) regarding the analysis item and exe- 
cutes accuracy management on the basis of the accu- 
racy management execution item list 2110. When it is 
decided that the analysis Hem of this accuracy manage- 
ment is not set as reliable time-over data 2130 of an 
accuracy management item, the support system will not 
generate an accuracy management execution Hem list 
2110. 

When the accuracy management fails, this support 
system decides whether the analysis Hem of this accu- 
racy management is set as accuracy management fail- 
ure data 2140 or not When it is decided that the 
analysis Hem of this accuracy management is set as 
accuracy management failure data 2140, the support 
system generates an accuracy management execution 
item list 2110 storing the analysis Hem for which accu- 
racy management is to be executed and the control 
sample in correspondence with each other by referring 
to the accuracy management information 1910 (see Fig. 
19) regarding the analysis item and executes accuracy 
management on the basis of the accuracy management 
execution Hem list 2110. When H is decided that the 
analysis item of this accuracy management is not set as 
accuracy management failure data 2140, the support 
system will not generate an accuracy management exe- 
cution Hem list 2110. 

Next, a second example of the mutual relationship 
of data on accuracy management will be, shown. 

As preset data 2120 of an accuracy management 
item, the Pre-Setting Hem received at Step 1010 of the 
accuracy management presetting process shown in Fig. 
10 is stored. The reliable time-over data 2130 of an 
accuracy management Hem is the Time-Over item 
stored at Step 1410 of the accuracy management relia- 
ble time-over recovery process shown in Fig. 14. The 
accuracy management failure data 2140 is the QC 
Failed item stored at Step 1210 of the accuracy man- 
agement failure recovery process shown in Fig. 12. 
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When these preset data 2120 of an accuracy manage- 
ment item, reliable time-over data 2130 of an accuracy 
management item, and accuracy management failure 
data 2140 occur, the whole control computer 40 gener- 
ates an accuracy management execution item list 21 10 
storing the analysis item for which accuracy manage- 
ment is to be executed and the control sample in corre- 
spondence with each other by referring to the accuracy 
management information 1910 and executes accuracy 
management on the basis of the accuracy management 
execution item list 2110. 

Furthermore, the whole control computer 40 stores 
the reference sample name, reference sample rack 
number, reference sample container position in the ref- 
erence sample rack, reference sample identification 
information (ID), and reference sample lot number in 
correspondence with each other. When a calibration to 
be executed occurs, it is possible to display the refer- 
ence sample name, reference sample rack number, ref- 
erence sample container position in the reference 
sample rack, reference sample identification information 
(ID), and reference sample lot number which are neces- 
sary for this calibration on the display screen of the CRT 
43. In the same way, the whole control computer 40 
stores the control sample name, control sample rack 
number, control sample container position in the control 
sample rack control sample identification information 
(ID), and control sample lot number in correspondence 
with each other. When an accuracy management to be 
executed occurs, it is possible to display the control 
sample name, control sample rack number, control 
sample container position in the control sample rack, 
control sample identification information (ID), and con- 
trol sample lot number which are necessary for this 
accuracy management on the display screen of the 
CRT 43. 

An example of such a display screen of the CRT 43 
is shown in Fig. 22. In Rg. 22, for example, when a Pre- 
setting button 2201 is touched by an operator, the refer- 
ence sample name necessary for execution of calibra- 
tion of the preset data 2020 of a calibration item shown 
in Fig. 20 is displayed in the field of Name 221 1 , the ref- 
erence sample rack number in the field of Rack 2212, 
the reference sample container position in the reference 
sample rack in the field of Pos 2213, the reference sam- 
ple identification information (ID) in the field of ID 2214, 
the reference sample lot number in the field of LOT 
221 5, and the calibration execution reason in the field of 
REASON 2216. At the same time, the control sample 
name necessary for execution of accuracy manage- 
ment of the preset data 2120 of an accuracy manage- 
ment item shown in Fig. 21 is displayed in the field of 
Name 221 1 , the control sample rack number in the field 
of Rack 2212, the control sample container position in 
the control sample rack in the field of Pos 2213. the con- 
trol sample identification information (ID) in the field of 
ID 2214, the control sample lot number in the field of 
LOT 2215. and the accuracy management execution 
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reason in the field of REASON 2216. When there are 
many reference samples and control samples whose 
information is to be displayed, the display screen can be 
scrolled by the button 2241, button 2242, button 2243, 

5 and button 2244. 

The automatic analyzer and support system there- 
for of the present invention can easily inform the analy- 
sis item for which calibration or accuracy management 
is to be performed to an operator for each occurrence 

10 cause of necessity via the display screen and can exe- 
cute the predetermined calibration or accuracy man- . 
agement accurately for a specific analytical unit in which 
necessity occurs. 

The automatic analyzer of the present invention can 

75 transfer a reference sample of an accuracy manage- 
ment sample by the transfer line when necessary, so 
that a calibration or accuracy management process of 
an appropriate analysis item can be easily executed 
repeatedly for an analytical unit among a plurality of 

20 arranged analytical units in which necessity is gener- 
ated. 

The automatic analyzer operation method of the 
present invention can execute calibration or accuracy 
management easily when a plurality of analytical units 
25 are operated efficiently. 

Claims 

1. An automatic analyzer support system applied to 
30 an automatic analyzer in which a plurality of analyt- 
ical units are arranged along a transfer line for 
transferring sample racks by said analytical units 
measuring analytes, comprising: 

35 display request means for a state inspection 

screen of calibration or accuracy management; 
screen display means for displaying a state 
inspection screen having a plurality of classifi- 
cation captions installed in correspondence to 

40 classification of a plurality of states relating to 

calibration or accuracy management and an 
instruction button tor instructing display of 
detailed information corresponding to each 
classification caption in association with said 

45 display request; and 

control means for controlling, when an instruc- 
tion is outputted by said instruction button, so 
as to display the analysis item name in said 
state and the analytical unit name for executing 

so calibration or accuracy management of said 

analysis item on said state inspection screen. 

2. An automatic analyzer support system according to 
Claim 1. wherein: 

55 

said display request means is display request 
means for a calibration state inspection screen; 
and 
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said plurality of classification captions include a 
caption indicating a state that there is an anal- 
ysis item in which the elapsed time from the 
previous execution of calibration elapses the 
calibration time interval, a caption indicating a 5 
state that there is an analysts item in which the 
executed calibration fails, and a caption indicat- 
ing a state that there is an analysis item in 
which necessity for executing calibration 
occurs due to addition of a new reagent. 70 

3. An automatic analyzer support system according to 
Claim 1, wherein: 

said display request means is display request is 
means for an accuracy management state 
inspection screen; and 

said plurality of classification captions include a 
caption indicating a state that there is an anal- 
ysis item in which the elapsed time from the 20 
previous execution of accuracy management 
elapses the accuracy management time inter- 
val and a caption indicating a state that there is 
an analysis item in which the executed accu- 
racy management fails. 25 

4. An automatic analyzer support system according to 
Claim 1, wherein: 

when a state corresponding to one of said plu- 30 
rality of classification captions occurs, the dis- 
play state of sad classification caption is 
changed. 

5. An automatic analyzer support system according to 35 
Claim 1, wherein: 

if, when an occurrence of two or more states 
requiring calibration or accuracy management 
for the same analysis item is informed by two or 40 
more classification captions, the calibration or 
accuracy management corresponding to one 
classification caption is executed, the informa- 
tion by the residual other classification captions 
is canceled. 45 

6. A storage medium storing an operation program for 
supporting execution of calibration or accuracy 
management of an automatic analyzer for analyz- 
ing a plurality of analysis items, wherein said pro- so 
gram comprising: 

(a) a step of displaying a request button for 
requesting display of a calibration or accuracy 
management state inspection screen on a 55 
screen display unit; 

(b) a step of displaying a state inspection 
screen having a plurality of classification cap- 


tions corresponding to a state of requiring cali- 
bration or accuracy management when a 
display request is instructed and an instruction 
button for detailed information on said screen 
display unit; 

(c) a step of, when a state conesponding to 
one or more classification captions occurs, 
changing the state of said classification cap- 
tion^); and 

(d) a step of, when an instruction is outputted 
by said instruction button, displaying the analy- 
sis item name in said state on said screen dis- 
play unit and executing calibration or accuracy 
management of said displayed analysis item. 

7. An automatic analyzer having a plurality of analyti- 
cal units arranged along a transfer line for transfer- 
ring samples structured so as to stop said samples 
at an analytical unit selected according to an analy- 
sis item via said transfer line, comprising: 

a specific sample rack for holding specific sam- 
ples to be measured repeatedly at the prede- 
termined interval; 

a rack standby unit for allowing said specific 
sample rack to stand by and sending said spe- 
cific sample rack toward said transfer line in 
correspondence to execution of calibration or 
accuracy management; and 
control means for controlling the operation of 
said transfer line so as to allow said specific 
sample rack taken out from a predetermined 
position on said rack standby unit to stop at an 
analytical unit requiring calibration or accuracy 
management via said transfer line and then to 
return said specific sample rack to said prede- 
termined position on said rack standby unit. 

8. An automatic analyzer according to Claim 7, 
wherein display means for displaying a plurality of 
classification captions corresponding to a state 
requiring calibration or accuracy management and 
displaying an analysis item name in a state corre- 
sponding to one or more classification captions is 
provided. 

9. An operation method of an automatic analyzer 
structured so that each of a plurality of analytical 
units in said automatic analyzer measures a sam- 
ple, comprising: 

a step of allocating the same specific analysis 
item to two or more analytical units respec- 
tively; 

a step of receiving an instruction for executing 
calibration or accuracy management when a 
state requiring calibration or accuracy manage- 
ment occurs for said automatic analyzer; and 
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a step of executing calibration or accuracy 
management for said specific analysis item on 
the basis of said instruction by each of said two 
or more analytical units. 

5 

10. An operation method of an automatic analyzer 
according to Claim 9, wherein: 

said instruction tor executing calibration or 
accuracy management is received by a screen io 
display unit displaying a state inspection 
screen having a plurality of classification cap- 
tions requiring caltoration or accuracy manage- 
ment and a button for instructing execution of 
calibration or accuracy management. is 
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